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Family Practice 
Internal Medicine 
Sleep Medicine 

INTENDED USERS 

Advanced Practice Nurses 
Physician Assistants 
Physicians 

GUIDELINE OBJECTIVE(S) 

To assess the effectiveness and cost-effectiveness of zaleplon, zolpidem and 
zopiclone for the short-term management of insomnia 

TARGET POPULATION 

Adult patients with insomnia 

INTERVENTIONS AND PRACTICES CONSIDERED 

Hypnotic drug therapy: 

1. Non-benzodiazepine hypnotics  
• Zaleplon (Sonata®) 
• Zolpidem (Stilnoct®) 
• Zopiclone (Zimovane®) 

2. Benzodiazepine hypnotics 

MAJOR OUTCOMES CONSIDERED 

• Clinical effectiveness (e.g., sleep onset latency, total sleep duration, number 
of awakenings, quality of sleep, rebound insomnia) 

• Cost-effectiveness 
• Adverse effects of treatment 

METHODOLOGY 

METHODS USED TO COLLECT/SELECT EVIDENCE 

Hand-searches of Published Literature (Primary Sources) 
Hand-searches of Published Literature (Secondary Sources) 
Searches of Electronic Databases 
Searches of Unpublished Data 

DESCRIPTION OF METHODS USED TO COLLECT/SELECT THE EVIDENCE 

Note from the National Guideline Clearinghouse (NGC): The National 
Institute for Health and Clinical Excellence (NICE) commissioned an independent 
academic centre to perform a systematic literature review on the technology 
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considered in this appraisal and prepare an assessment report. The assessment 
report for this technology appraisal was prepared by the Liverpool Reviews and 
Implementation Group (LRIG), University of Liverpool (see the "Companion 
Documents" field). 

Clinical Effectiveness 

Search Strategy 

The search included a number of strategies. The electronic databases were 
searched for the period from 1966 to March 2003 (See Table 3A in the 
assessment report). The search had no language restrictions. Search terms for 
electronic databases included a combination of index terms (e.g. sleep initiation 
and maintenance disorders or insomnia) and free text words (e.g. insomnia or 
sleeplessness) combined with specific drug terms (e.g. zaleplon or Sonata, 
zolpidem or Stilnoct, zopiclone or Zimovane). Details of the search strategies used 
and the number of references retrieved for each search are provided in Table A1, 
Appendix 1 of the assessment report. 

Reference lists of retrieved articles and pharmaceutical company submissions 
were searched to identify further studies. Recent issues (October 2002 to June 
2003) of relevant journals that might not yet have been indexed in electronic 
databases were handsearched; the journals searched included: European 
Psychiatry, Human Psychopharmacology: Clinical and Experimental, International 
Clinical Psychopharmacology, Psycho-pharmacology, Sleep, Sleep Medicine, Sleep 
Medicine Reviews, The British Journal of Psychiatry, The Journal of Clinical 
Psychiatry. Internet resources (including industry supported websites) were 
examined for information on clinical trials. 

An advisory panel was established to guide the review process. The role of the 
advisory panel was to comment on the review protocol, to answer specific 
questions as the review progressed and to comment on an early draft of the 
review including identifying missed or ongoing studies. 

Inclusion and Exclusion Criteria 

The identified citations were assessed for inclusion through two stages and 
disagreements were resolved by discussion at each stage. Two reviewers 
independently scanned all the titles and abstracts and identified the potentially 
relevant articles to be retrieved. Full text copies of the selected papers were 
obtained and each assessed independently by at least two reviewers for inclusion. 

Details of inclusion and exclusion criteria are presented in Table 3A of the 
assessment report. 

Extended Review on Dependence and Withdrawal Symptoms 

Drug trials are usually too short to be able to assess the development of drug 
dependence. Therefore the research group conducted an extended search to 
identify studies of other designs which might help address the question of the 
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relative potential of the comparison drugs to induce drug dependence and 
withdrawal. 

Search Strategy, Inclusion and Exclusion Criteria 

Search terms for this expanded search included a combination of index terms 
(e.g. withdrawal syndrome, drug tolerance, drug withdrawal) and free text words 
(e.g. withdrawal, dependency, tolerance, rebound) combined with specific drug 
names including zaleplon or Sonata, zolpidem or Stilnoct, zopiclone or Zimovane. 
Search strategies did not include filters that would limit results to specific 
publication types or study designs. Only English-language reports were identified 
because of time restrictions. Details of the search strategies used and the number 
of references retrieved for each search are provided in Table A2 in Appendix 1 of 
the assessment report. 

Electronic databases searched and inclusion and exclusion criteria are detailed in 
Table 3A of the assessment report. 

Methods for Reviewing Cost Effectiveness 

Search Strategy 

A comprehensive review of the literature was undertaken to identify all published 
articles that could provide evidence with regard to the cost-effectiveness of newer 
hypnotic drugs for the management of insomnia. 

The search included a number of strategies. Search terms for electronic databases 
included a combination of index terms (e.g. sleep initiation and maintenance 
disorders or insomnia) and free text words (e.g. insomnia or sleeplessness) 
combined with specific drug terms (e.g. zaleplon or Sonata, zolpidem or Stilnoct, 
zopiclone or Zimovane). Clinical terms were combined with economic terms (e.g. 
cost or economic). 

Reference lists of retrieved articles and pharmaceutical company submissions 
were also searched to identify further studies. Internet resources (including 
industry supported websites) were examined for information on clinical trials. 

Electronic databases searched are presented in Table 3A of the assessment 
report. Search strategies and results of the searches undertaken are provided in 
Table A3, Appendix 1 of the assessment report. 

Inclusion and Exclusion Criteria 

The aim of the economic review was to identify economic evaluations informed by 
clinical data from randomised controlled trials. After scanning the abstracts, all 
papers that appeared to be of potential value to the study were obtained. Using 
explicit, predetermined criteria (see Table 3A of the assessment report), two 
reviewers independently identified studies for inclusion in the cost-effectiveness 
review process. Disagreements were resolved through discussion. The inclusion 
and exclusion criteria used in the review are presented below. 



5 of 14 
 
 

NUMBER OF SOURCE DOCUMENTS 

Not stated 

METHODS USED TO ASSESS THE QUALITY AND STRENGTH OF THE 
EVIDENCE 

Expert Consensus 

RATING SCHEME FOR THE STRENGTH OF THE EVIDENCE 

Not applicable 

METHODS USED TO ANALYZE THE EVIDENCE 

Meta-Analysis 
Systematic Review with Evidence Tables 

DESCRIPTION OF THE METHODS USED TO ANALYZE THE EVIDENCE 

Clinical Effectiveness 

Data Extraction 

Data extraction was carried out by four reviewers. Individual study data relating 
to study design and findings were extracted and checked by two reviewers using a 
pre-tested data extraction form. Data from baseline and first night after 
discontinuation of treatment were extracted where more than one data point was 
available. 

Quality Assessment 

At least two reviewers independently evaluated the included studies for 
methodological quality. This involved methodological assessment for clinical 
effectiveness based on the Centre for Reviews and Dissemination, York, Report 
4(81) (see Appendix 2 of the assessment report). Any discrepancies were 
resolved through consensus. 

Extended Review on Dependence and Withdrawal Symptoms 

Data Extraction 

Data extraction was carried out by two reviewers. Individual study data relating to 
study design and findings were extracted independently by one reviewer into a 
pre-designed data extraction form and checked by a second reviewer. 

Meta-Analysis of Results 

The outcomes that were considered in the identified studies were: 
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• sleep onset latency 
• total sleep duration 
• number of awakenings 
• quality of sleep 
• adverse effects 
• rebound insomnia (sleep onset latency, total sleep duration, number of 

awakenings, quality of sleep) 

The studies identified were grouped and presented according to the following 
comparisons: 

I. Z x BZD comparisons:  
• Zolpidem versus Nitrazepam 
• Zolpidem versus Temazepam 
• Zopiclone versus Lormetazepam 
• Zopiclone versus Nitrazepam 
• Zopiclone versus Temazepam 

II. Z x Z comparisons:  
• Zaleplon versus Zolpidem 
• Zolpidem versus Zopiclone 

Meta-analyses were carried out when possible between studies that compared the 
same drugs. If extracted data were unsuitable for combination using meta-
analysis, data were shown in a forest plot. Scales used to assess outcomes 
differed between studies, and therefore, to avoid problems in interpretation when 
scale direction differed also, mean values were negated when a decreased score 
indicated improvement. This was carried out to create a uniform direction of 
improvement on the forest plots, so that an increase in mean score indicated 
improvement. Crossover trials with less than two nights washout were excluded 
from the analysis. Data were pooled using a fixed effect model (as there was no 
evidence of statistical heterogeneity) with odds ratio and 95% confidence 
intervals. 

METHODS USED TO FORMULATE THE RECOMMENDATIONS 

Expert Consensus 

DESCRIPTION OF METHODS USED TO FORMULATE THE 
RECOMMENDATIONS 

Considerations 

Technology appraisal recommendations are based on a review of clinical and 
economic evidence. 

Technology Appraisal Process 

The National Institute for Health and Clinical Excellence (NICE) invites 'consultee' 
and 'commentator' organisations to take part in the appraisal process. Consultee 
organisations include national groups representing patients and carers, the bodies 
representing health professionals, and the manufacturers of the technology under 
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review. Consultees are invited to submit evidence during the appraisal and to 
comment on the appraisal documents. 

Commentator organisations include manufacturers of the products with which the 
technology is being compared, the National Health Service (NHS) Quality 
Improvement Scotland and research groups working in the area. They can 
comment on the evidence and other documents but are not asked to submit 
evidence themselves. 

NICE then commissions an independent academic centre to review published 
evidence on the technology and prepare an 'assessment report'. Consultees and 
commentators are invited to comment on the report. The assessment report and 
the comments on it are then drawn together in a document called the evaluation 
report. 

An independent Appraisal Committee then considers the evaluation report. It 
holds a meeting where it hears direct, spoken evidence from nominated clinical 
experts, patients, and carers. The Committee uses all the evidence to make its 
first recommendations, in a document called the 'appraisal consultation document' 
(ACD). NICE sends all the consultees and commentators a copy of this document 
and posts it on the NICE website. Further comments are invited from everyone 
taking part. 

When the Committee meets again it considers any comments submitted on the 
ACD; then it prepares its final recommendations in a document called the 'final 
appraisal determination' (FAD). This is submitted to NICE for approval. 

Consultees have a chance to appeal against the final recommendations in the 
FAD. If there are no appeals, the final recommendations become the basis of the 
guidance that NICE issues. 

Who is on the Appraisal Committee? 

NICE technology appraisal recommendations are prepared by an independent 
committee. This includes health professionals working in the NHS and people who 
are familiar with the issues affecting patients and carers. Although the Appraisal 
Committee seeks the views of organisations representing health professionals, 
patients, carers, manufacturers and government, its advice is independent of any 
vested interests. 

RATING SCHEME FOR THE STRENGTH OF THE RECOMMENDATIONS 

Not applicable 

COST ANALYSIS 

None of the submissions contained an economic evaluation that compared the 
costs and effects of the short-term use of Z-drugs with benzodiazepines. In 
addition, the Assessment Group was unable to identify any evaluations in the 
health economics literature. No comparative data on the health-related quality of 
life associated with Z-drugs and benzodiazepines using generic health status 
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measures were identified, and there was no evidence to link the clinical endpoints 
from the trials with quality of life. 

The manufacturer of zaleplon submitted two models based upon the key 
assumption that zaleplon does not cause 'mental impairment' the day after 
administration. See Section 4.2 of the original guideline document for a detailed 
discussion of these models. 

METHOD OF GUIDELINE VALIDATION 

External Peer Review 

DESCRIPTION OF METHOD OF GUIDELINE VALIDATION 

Consultee organizations from the following groups were invited to comment on 
the draft scope, Assessment Report and the Appraisal Consultation Document 
(ACD) and were provided with the opportunity to appeal against the Final 
Appraisal Determination. 

• Manufacturer/sponsors 
• Professional/specialist and patient/carer groups 
• Commentator organisations (without the right of appeal) 

In addition, individuals selected from clinical expert and patient advocate 
nominations from the professional/specialist and patient/carer groups were also 
invited to comment on the ACD. 

RECOMMENDATIONS 

MAJOR RECOMMENDATIONS 

• When, after due consideration of the use of nonpharmacological measures, 
hypnotic drug therapy is considered appropriate for the management of 
severe insomnia interfering with normal daily life, it is recommended that 
hypnotics should be prescribed for short periods of time only, in strict 
accordance with their licensed indications. 

• It is recommended that, because of the lack of compelling evidence to 
distinguish between zaleplon, zolpidem, zopiclone or the shorter-acting 
benzodiazepine hypnotics, the drug with the lowest purchase cost (taking into 
account daily required dose and product price per dose) should be prescribed. 

• It is recommended that switching from one of these hypnotics to another 
should only occur if a patient experiences adverse effects considered to be 
directly related to a specific agent. These are the only circumstances in which 
the drugs with the higher acquisition costs are recommended. 

• Patients who have not responded to one of these hypnotic drugs should not 
be prescribed any of the others. 

CLINICAL ALGORITHM(S) 

None provided 
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EVIDENCE SUPPORTING THE RECOMMENDATIONS 

TYPE OF EVIDENCE SUPPORTING THE RECOMMENDATIONS 

A total of 24 randomised controlled trials (RCTs) were used to support the 
recommendations for clinical effectiveness. 

BENEFITS/HARMS OF IMPLEMENTING THE GUIDELINE RECOMMENDATIONS 

POTENTIAL BENEFITS 

Appropriate use of zaleplon, zolpidem and zopiclone for the short-term 
management of insomnia 

POTENTIAL HARMS 

Adverse effects of drug treatment including drug dependency, withdrawal 
syndrome, and tolerance 

QUALIFYING STATEMENTS 

QUALIFYING STATEMENTS 

This guidance represents the view of the Institute, which was arrived at after 
careful consideration of the available evidence. Health professionals are expected 
to take it fully into account when exercising their clinical judgement. This 
guidance does not, however, override the individual responsibility of health 
professionals to make appropriate decisions in the circumstances of the individual 
patient, in consultation with the patient and/or guardian or carer. 

IMPLEMENTATION OF THE GUIDELINE 

DESCRIPTION OF IMPLEMENTATION STRATEGY 

Implementation and Audit 

• National Health Service (NHS) organisations and clinicians who prescribe 
treatment for people with insomnia should review their current practice and 
policies and the current patterns of prescribing hypnotic drugs, as reported in 
high-level performance indicators, to take account of the guidance. 

• Local guidelines, protocols or care pathways that refer to the care of people 
with insomnia should incorporate the guidance. 

• To measure compliance locally with the guidance, the following criteria could 
be used. Further details on suggestions for audit are presented in Appendix C 
of the original guideline document.  

• Hypnotic drug therapy is used for the management of severe insomnia 
interfering with normal daily life only after due consideration of the use 
of non-pharmacological measures. 
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• When hypnotic drug therapy is used, the drugs are prescribed for short 
periods of time only, in strict accordance with the licensed indications. 

• When hypnotic drug therapy with shorter-acting benzodiazepine 
hypnotics, zaleplon, zolpidem or zopiclone, is prescribed, the drug with 
the lowest purchase cost is chosen. 

• A patient is switched from one of these hypnotic drugs to another only 
if he or she experiences adverse effects considered to be directly 
related to a specific agent. 

• A patient who has not responded to one of these hypnotic drugs is not 
prescribed any of the others. 

IMPLEMENTATION TOOLS 

Audit Criteria/Indicators 
Patient Resources 
Quick Reference Guides/Physician Guides 

For information about availability, see the "Availability of Companion Documents" and "Patient 
Resources" fields below. 

INSTITUTE OF MEDICINE (IOM) NATIONAL HEALTHCARE QUALITY REPORT 
CATEGORIES 

IOM CARE NEED 

Getting Better 
Living with Illness 

IOM DOMAIN 

Effectiveness 
Patient-centeredness 
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The following are available: 

• Zaleplon, zolpidem and zopiclone for the short-term management of 
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http://www.nice.org.uk/page.aspx?o=ta077guidance
http://www.nice.org.uk/page.aspx?o=ta077quickrefguide
http://www.nice.org.uk/page.aspx?o=89917
http://www.nice.org.uk/pdf/TA077fullguidance.pdf
http://www.nice.org.uk/page.aspx?o=ta077publicinfo
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www.nice.org.uk. 
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All guidelines summarized by NGC and hosted on our site are produced under the 
auspices of medical specialty societies, relevant professional associations, public 
or private organizations, other government agencies, health care organizations or 
plans, and similar entities. 
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http://www.guideline.gov/about/inclusion.aspx. 

NGC, AHRQ, and its contractor ECRI make no warranties concerning the content 
or clinical efficacy or effectiveness of the clinical practice guidelines and related 
materials represented on this site. Moreover, the views and opinions of developers 
or authors of guidelines represented on this site do not necessarily state or reflect 
those of NGC, AHRQ, or its contractor ECRI, and inclusion or hosting of guidelines 
in NGC may not be used for advertising or commercial endorsement purposes. 

Readers with questions regarding guideline content are directed to contact the 
guideline developer. 
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